Notations and main results
We denote by a 1 the Lie algebra of all formal vector fields on R with the Krull topology. For k 0, we denote by a k 1 the Lie subalgebra of a 1 consisting of formal vector fields which are C k -flat at the origin. Let Diff ∞ 0 (R) be the group of orientation-preserving C ∞ -diffeomorphisms of R which fix the origin. Let G(1) be the group of germs of local C ∞ -diffeomorphisms at the origin of R. Let G ∞ (1) be the group of ∞-jets of local C ∞ -diffeomorphisms at the origin of R. For k 1, we denote by Diff We define the Gel'fand-Fuks cohomology [2] of a 1 1 in § 2. It is known to be 2-dimensional for each degree [3] [7] . Moreover, Millionschikov proved its generators in degree greater than 1 can be described by the Massey Keywords: cohomology of diffeomorphism groups, flat diffeomorphism, Massey product. Math. classification: 58D05, 57S05.
Our main theorem is the following.
Then γ 2 is surjective.
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First cohomology of Diff
In this section, we review a result of Fukui [1] and compute 1-cocycles of 
Since it is easily seen that dδ (l) = 0 if and only if k + 1 l 2k + 1, we obtain the following proposition.
) is generated by δ and δ . On the other hand, Fukui proved a proposition about the homology of groups corresponding to a
Theorem 2.3 is obtained from the fact that the group homomorphism
induces an isomorphism in the first homology. Here,Ṙ k+1 means the group which is R k+1 as a set, where the addition is defined by
Since Ψ k is a group homomorphism, α k+1 , α k+2 , . . . , α 2k are 1-cocycles of Diff ∞ k (R) with real coefficients. Moreover, if we denote the cochainα 2k+1 byα
then it is also a 1-cocycle. In particular, α 2 andα 3 = α 3 − 3 2 α 
Construction of the 2-cocycles of Diff
In this section, we recall the definition of the Massey products following [4] , and construct the 2-cocycles γ 2 ± of the group Diff
, and 
In fact, the defining systems of {δ , δ , δ } and {δ , δ , δ , δ , δ } can be written as
respectively.
Proof of Proposition 1.1. -For Diff ∞ 1 (R) we checked that the defining systems of both of {α 2 ,α 3 ,α 3 } and {α 2 ,α 3 , α 2 , α 2 ,α 3 } also exist. In fact, they can be written as
respectively. Here, Following to the definition of the Massey products, we obtain cocycles
and
Proof of the main theorem
Throughout this section, for any two diffeomorphisms f and g, the multiplication f g means that g is applied first.
In this section, we prove the non-triviality of γ 2 ± by constructing uncountably many 2-cycles ξ 
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Proof. -We may assume that k > l and the ∞-jet of f is written as
If we take h ∈ Diff ∞ l (R) so that h can be described as
in a some neighborhood of 0, then the ∞-jet of f h at 0 is written as
Here, we apply the following theorem of the normal forms of diffeomorphisms of (R, 0).
in a some neighborhood of 0 for some δ = ±1 and α ∈ R. Here δ and α are uniquely determined by the (2l + 1)-jet of ψ.
Because of the uniqueness of δ and α, there exists ϕ such that ϕ −1 f hϕ = h in some neighborhood U of 0. By Takens' construction of ϕ in Theorem 4.2, it is seen that one can choose ϕ to be C l -flat to the identity at 0. We denote the composition ϕ −1 f hϕ by Φ. If we take h so that both of h and Φ have no fixed points except for 0, then Φ is conjugate to h. In the case l is odd and x < 0, there exists an integer n x 0 such that Φ n (x) is in U for any n n x and we defineφ(x) = Φ −nx h nx (x). Otherwise, for any x there exists an integer n x 0 such that Φ −n (x) is in U for any n n x and we defineφ(x) = Φ nx h −nx (x). Thenφ −1 Φφ coincides with h. If we set g = ϕφ, then g is contained in Diff 
is a cycle and
Therefore, the non-triviality of γ 
Consequently, γ Moreover, the following corollary holds. On the other hand, for any group G and commuting f, g ∈ G, the chain (f, g) − (g, f ) is the simplest 2-cycle of G. However, if we regard γ 
